Independent roles of perforin, granzymes, and Fas in the control of Friend retrovirus infection.
Cytotoxic T-cells (CTL) play a central role in the recovery of mammalian hosts from retroviral infections. However, the molecular pathways that mediate the antiretroviral activity of CTL are still elusive. Here we explore the protective role of the two main cytolytic pathways of CTL, that is, granule exocytosis and Fas/Fas ligand (FasL), in acute and persistent Friend retrovirus (FV) infection of mice. For this purpose, we have used mutant mouse strains with targeted gene defects in one or more components of the two cytolytic pathways including perforin, granzyme A, granzyme B, Fas, and FasL. The important function of CTL in resistance of C57BL/6 (B6) mice to FV is emphasized by the finding that depletion of CD8+ T-cells prior to virus infection resulted in severe splenomegaly and high viral loads in blood and spleen tissue. Analysis of primary FV infection in knockout mice revealed that acute infection was readily controlled in the absence of functional Fas. Most notably in the presence of Fas/FasL each of the three effector molecules of the exocytosis pathway (i.e., perforin, granzyme A, and granzyme B) was capable on its own to mediate suppression of virus replication and protection from leukemia. However, triple knockout mice lacking perforin and the two granzymes were fully susceptible to FV-induced leukemia. In contrast to acute infection the Fas/FasL pathway was mandatory for effective control of FV replication during persistent infection. These findings suggest novel pathways of CTL-mediated viral defense and contribute towards a better understanding of the molecular mechanisms of CTL activity in retroviral infections.